This study was conducted over a period of two months to assess the food hygiene practices among food handlers in a military food service institution that have been trained with food safety practices and knowledge. Since limited data was published for the services rendered to governmental agencies such as the military, this study was conducted to determine the level of knowledge, attitude and motivation of food handlers under this institution that was responsible for the provision of food to the armed forces in Malaysia. Findings from this study offered an insight for food sanitation practices and influence of the authority towards food service institutions under the policy of voluntary HACCP practices.
Introduction
Food safety has increasingly gaining attention of authorities worldwide from the cases of food borne outbreaks. An increase in the diseases related to food borne illnesses have been seen from 2005 to 2008 in Malaysia [1, 2] . Occurrence of food borne illnesses can be attributed to many factors, one of it is the handling process of food preparation especially by food handlers. This is because hand can be a vector of dissemination of pathogens through cross contamination [3] . The Good Hygiene Practices describes "all practices regarding the conditions and measures necessary to ensure the safety and suitability of food at all stages of the food chain" [4] which is an important process that eventually lead to the safety in the kitchen. It covers proper storage of food items, maintenance of clean environment during food preparation and assurance of all dishes served are clean and free of bacteria that can potentially cause further contamination and prevent food borne illnesses.
Clayton et al. [5] stated that a high proportion of food poisoning outbreaks can still occur due to poor food handling practices even though the number of food handlers that received the food hygiene education is high. It has been known that provision of food handling education can influence the food handling practices as it is based on the certified food hygiene program which was designed using the KAP model. According to Seaman and Eves [6] , KAP model assumes that knowledge (K), of an individual will influence the practice, and provide a basis of information which will subsequently lead to a direct change in attitude (A) and consequently in practices (P). KAP model is a representative study of specific population to collect information on what is known in relation to a particular topic in order to understand the knowledge, attitude and practices in basic food handling. The effecttiveness of KAP is still debated and criticized in several studies [7] [8] [9] [10] [11] stating that the knowledge of food safety issues does not always bring a positive change in food handling behaviour among the food handlers. However, attitude plays an important role that will ensure the reduction in the trend of foodborne illnesses [12] . Study by Howes [10] indicated that there is a correlation between positive attitude and continued education of food handlers towards the maintenance of safe food handling practices.
Institutional foodservice, also known as non-commercial food service is defined as food service that functions without the objective of making profit [13] . Walker [14] stated that institutional food service are operations that serve people who are members of particular societal institution such as hospital, schools, nursing homes, military and industry. Military food service operation is a large and important component in the management of food safety. This is because the military is a high risk group for food poisoning due to the community kitchen practice [15] . Due to the increment in the incidence of food borne diseases and the increased local surveillance in foods due to contamination of Campylobacter, Vibrio parahaemolyticus, Bacillus cereus, [16] [17] [18] , this revealed data gap on the assessment on hygienic practices in local food service in stitutions. Military foodservice operation is a large and important component of managed service. According to Walker [14] , feeding the military personnel includes feeding the troops and officers in clubs, dining halls and military hospitals as well as in the field and described the basic services that start with purchasing, storing, issuing, preparation and serving. These services are organized to manage the flow of foods provided to the personnel and classified as non-profit institutions. In Malaysia, food preparation for the military can be outsourced or self-operated. The outsourcing service awarded to a company will be contracted for food catering to the military camps for 15 years. As few and very limited studies have reported on the food service practices especially for government institution locally, this study was conducted to assess the attitude and practices in food safety among food handlers in the military food service institution and the role of socio demographic factor (salary) in the motivation to increase the work quality among the food handlers.
Materials and Methods

Research Design and Location
This cross sectional study was carried out over a period of two months from May to June 2011. The location of the study was in Klang Valley (Kuala Lumpur Territory and Selangor State) involving eleven military institutions consisting of six air forces camps, one military hospital, three military camps and two other military institutions.
Ethical Issue
Ethical considerations were given to the following: collection of information, seeking consent, provision of incentives, obtaining sensitive information, potential of harm to participants and maintaining confidentiality [19] . At inception of the study, a signed informed consent will be obtained from all food handlers who participated in this study.
Sample Size and Sampling Method
A total of 222 respondents from the central kitchen participated in this study. The questionnaire was self-administered and prepared based on Nurul Huda [20] . The modified questionnaires consist of five parts. The first part was designed to collect demographic information of the respondents. Second part consists of questions on attitude of the food handlers towards food safety. Food handlers were asked score their level of agreement to the statements using a five-point rating scale for part three (strongly disagree = 1, disagree = 2, neither agree/disagree = 3, agree = 4, strongly agree = 5). Part three consists of 42 questions covering observed practices in military food service institution which includes practices of food temperature and time control, personal hygiene, storage of food in refrigerator or freezer, dry storage, ware washing practices, facilities in the working environment, garbage storage, disposal and pest control. Part four was related to the motivation to improve the quality of work among the food handler. Respondents were asked to choose either "yes" or "no". The score range was between 0 to 15, which was converted to percentage. The score below 50% of food safety knowledge questionnaire is defined as poor knowledge. Part five consist of three questions which were related to the increase of quality of work among food handlers in the institution.
Pilot Test
Questionnaires went under a pilot test consisting of 30 personnel in a military camp that were not included in the final survey. Using Cronbach Alfa test, the reliability coefficient was 0.70 [21] . As a result of the item analysis, several test questions were modified to improve the clarity of the survey questionnaires.
Data Analysis
All statistical analyses were conducted using SPSS 17. ANOVA was used to assess the differences in sociodemographic and food safety practices among managers, cooks, and other food service employees. Food safety practice score was calculated for each facility based on researcher observations to determine an overall assessment of the operation for purposes of comparison. Multiple linear regression analysis was conducted to determine the relationship between motivation and quality of work score. Test parameters such as gender, ages, education level, working experience and exposure to training courses were compared using independent sample t-test and ANOVA (confidence interval 95%).
Results and Discussion
The military food service institution in this study had nine camps which consist of 222 respondents in various responsibilities. When the employees respond to the survey have been evaluated according to their job description, it has been found that 33.8% of them were staff responsible for service and 24.3% are chefs, 12.6% of them are cutter and supervisor, 7.7% are the dishwashers appointed for other works except cooking and 6.8% are the storekeeper. Most managers are men. There are 44.6% respondents involved in this study are male, and 55.4% are female. Majority (96.8%) are Malay, Chinese are (0.5%) and others are (2.7%) while the average mean for the age is 26.4. Education level for majority of the re-spondents (90.5%) is secondary school compared with primary school (2.7%) and without formal education (0.5%) while others (6.3%). Majority of the respondents (40.5%) had less than one or one to five years of working experience and the least are 3.6% with more than eleven to twenty years of experience. A number of 145 respondents (65.3%) received salary in range of RM 501 -RM 1000 while only 0.9% are paid more than RM 3000 per month. Only 84.2% of the participants had attended food training courses where 15.8% of them are not attended these courses. About 98.6% accepted injection of Thypim Vi before being hired. The result of Table 1 indicates that the safe food-handling is the most important factor of employee's attitude towards food safety. Also the result indicated that the employee disagreed that "army can get easily food borne illness" but they agreed that the "safe food handling were their responsibility". The spread of food borne illnesses in food establishment has been associated to improper food handling practices in 97% of the cases [10] . It is not uncommon for food handlers to be unaware of the association of hand contamination with food safety practices in the agricultural sector [9] .In comparison to a study in Ireland [22] , more kitchen staff from this study have undergone formal training. Recommendation of Typhim Vi vaccination to food handlers were complied and is an important GHP stipulation.
In the dimension of observed practices in military food service institution, the respondents were found to be knowledgeable about food safety practice. The results are shown below in Table 2 . Both proper as well as inappropriate food-handling practices were observed in the military feeding institution. Areas identified for more positive improvements are: adequate cooking temperature and usage of thermometers, appropriate uniforms and limitation of jewellery adornments, proper storage of foods including the proper separation of raw and cooked foods; inventory rotation and chemical storage, appropriate ware washing and well-maintained facilities. Food service workers were usually involved with setting up the dining room and serving meals to the army. The hair restraints were used in every central kitchen by the workers. Many food service operations did not record food temperatures. Although the end-point cooking temperatures were taken in four out of the eleven camps, they were recorded in an appropriate way, which was noted down in the temperature form but not documented in a file. Stem-type thermometers were most commonly used but accuracy issues may arise as many employees reported that they did not calibrate the thermometers. For food temperatures that were taken by the researcher, temperatures of cold foods were frequently found to be above the recommended 5˚C. Effectiveness of sanitizing procedures was not observed in the central kitchen too. Regular checks on sanitizer concentration was not conducted by the food service sstaff and much less commonly recorded. Diluted sanitizers (detergent mixed with sanitizer) were observed in some operations in order to facilitate the cleaning process however it also reduces the effect- tiveness of the sanitizers. Ware washing temperatures or sanitizing concentrations level were documented the entire central kitchen which is a good food handling practices. Proper labelling was observed in the entire central kitchen outlet. This study identified that proper filing and documentation of the observation of temperature and sanitizing detergents for washing should be improved. Tabulated as Table 3 is the results showing motivational question 8 (good recognition system would motivate the employee) has the highest mean (4.65) and it followed by motivational question 6 (rewards can improve employee's performance) which is 4.64. Motivation question number 1 (I like my job) has the least important to improve the quality of work among the food handler with the mean of (4.31). Motivation is defined as psychological forces that determine the direction of a person's behavior in an organization, a person's level of persistence [23] . This may be the key to the effectiveness of the organization and an understanding to the applied psychology of motivation in a workplace, known as organizational behaviour, can increase the workforce motivation. A total of 5.8% of total variance can be explained by the eight attribute of motivation questions. The result indicates that only question number 6 (rewards can improve employee's performance) and motivation question number 7 (same rewards will motivates the employee) has significant effect to quality.
In Table 4 , the food handlers responded to questionnaires that may increase their motivation and quality of work. The highest mean is for the question number 2 (job satisfaction), is (4.82) while the lowest mean is the question 3 (attending short training) is (4.51). Implementation of food safety practices among food handlers in the food service institution were correlated to the sociodemographic factor of salary. Question for practices factor, which are the question number 11 (eating, drinking and chewing gum are prohibited during food preparation), question number 13 ( smoking is prohibited in the central kitchen), question number 17 ( the inventory rotation is practiced), question number 31 (walls, floors, ceilings and lighting are adequate for food production), question number 32 (premise maintained), question number 36 (nonfood contact surfaces are clean and maintained), and question number 38 (garbage are clean) shows the significant difference between the salary and practices factor. Based on statistical analyses, two questions that showed to have significant effect on motivation were question number 6 "Rewarding employees give effect on their performance" (t = 2.101; p = 0.037) and motivation question number 7 "Every employee is motivated by the same reward" (t = −2.782, p = 0.006). The other variable does not have significant effect on quality. It has been well acknowledged that education and training of the food handlers plays an important role in the knowledge and attitude of food handlers [24] . However, application of practice of the knowledge and attitude in the working environment may not be prevalent, because as high as 63% of food handlers admitted of not practicing these behaviors fully [5] .
This study was conducted to evaluate the status of food hygiene practices for the military institutions. In general, the scores obtained for each dimension is higher Table 4 . Scores for 5-point scale rating on the quality of work among food handler food service institution.
Quality of statement Mean SD
Giving off-day or reward to me will give motivation to work harder. than other reported studies, however, constant evaluation has to be carried out to ensure the perpetuation of the hygienic practices. Other than that, positive reinforcements from the food hygiene training can be carried out by the management through various ways such as increasing reward and motivation to the food hygiene workers. Currently, Malaysia's food policy recommends HACCP on a voluntary basis. As it was observed that the HACCP in the food service institution in this study was implemented, improvements and suggestions have been forwarded to further increase the hygienic system in the institution. Recommendation to look into the HACCP and proper filing of documentation and practice can further assure the military service of the quality of food in the camps.
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